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Abstract, in spite of the number of available names, there are only three eastern Pacific species of Cyclinella. (1) 
Cyclinella jadisi Olsson, 1961, occurs from the head of the Gulf of California to Guayas Province, Ecuador, from the 
intertidal zone to 31 m. (2) Cyclinella prodneta (Carpenter, 1856) occurs from Laguna Ojo de Liebre, Pacific coast of 
Baja California Sur, throughout the Gulf of California, to Tumbes Province, Peru, on intertidal mudflats; C. singleyi 
Dali, 1902, is a synonym. (3) Cyclinella subquadrata (Hanley, 1844) occurs from Isla Cedros, Pacific coast of Baja 
California, throughout the Gulf of California, to Lima Province, Peru, from the intertidal zone to 75 m. Venus kroeyeri 
Philippi, 1847; Artemis macilenta Reeve, 1850; Arthemis saccata Gould, 1851; Cyclinella galera Pilsbry & Olsson, 
1941; and C. kroeyeri ulloana Hertlein & Strong, 1948, are regarded as synonyms of C. subquadrata. Other Recent taxa 
that have been referred to Cyclinella are discussed, and those from the fossil record are listed. 


INTRODUCTION 

Panamic province members of the venerid genus Cycli¬ 
nella have been a particular puzzle. Olsson (1961) de¬ 
scribed one new species, C. jadisi , and listed four oth¬ 
ers—C. subquadrata from northwestern South America, 
C. saccata from the Gulf of California to Panama, C. 
ulloana from the Gulf of California, and C. singleyi from 
the Gulf of California to Peru. Keen (1971) listed Cyclina 
prodneta Carpenter from Panama as a Cyclinella, along 
with the same five taxa as Olsson. She also mentioned C. 
kroeyeri, occurring from Peru to Chile, beyond the south¬ 
ern limit of her book, bringing the number of species to 
seven. In his checklist, Bernard (1983) also listed these 
seven. 

Previous reviews that include species of Cyclinella are 
those of Reeve (1850), Sowerby (1852), Dali (1902b, 
1903), Palmer (1927-1929), Hertlein & Strong (1948), 
Keen (1958), Olsson (1961), Keen (1971), and Fischer- 
Piette & Vukadinovic (1972). The characters given by 
Hertlein & Strong (1948), Olsson (1961), and Keen 
(1971) for differentiating the taxa of the genus, and the 
information on the distributions of eastern Pacific species, 
are inaccurate and contradictory. 

The purposes of the present study were to assess the 
correct identity of the species of Cyclinella inhabiting the 
eastern Pacific and to accurately document their differ¬ 
entiating characters and distributions. 
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94306-2640 USA; also Research Associate, Santa Barbara Mu¬ 
seum of Natural History and Los Angeles County Museum of 
Natural History; e-mail: gene.coan@sierraclub.org. 


FORMAT 

In the following treatment, each valid taxon is followed 
by a synonymy, information on type material and type 
localities, notes on distribution and habitat, and additional 
discussion. 

The synonymies include all major accounts about the 
species, but not most minor mentions in the literature. 
The entries are arranged in chronological order under 
each species name, with changes in generic allocation 
from the previous entry, if any, and other notes given in 
parentheses. 

The distributional information is based on Recent spec¬ 
imens 1 have examined. Fossil occurrences are taken from 
the literature. 

References are provided in the Literature Cited for all 
works and taxa mentioned. 

The following abbreviations for institutions are used in 
the text: BM(NH), British Museum (Natural History) col¬ 
lection, The Natural History Museum, London, England; 
CAS, California Academy of Sciences, San Francisco, 
California, USA; LACM, Natural History Museum of 
Los Angeles County, California, USA; USNM, United 
States National Museum collection. National Museum of 
Natural History, Smithsonian Institution, Washington, 
DC, USA; UMML, University of Miami Marine Labo¬ 
ratory, Rosenstiel School of Marine and Atmospheric Sci¬ 
ences, Miami, Florida, USA; Skoglund Collection, col¬ 
lection of Carol Skoglund, Phoenix, Arizona, USA. 

MORPHOLOGICAL CHARACTERS 

In their key to Cyclinella, Hertlein & Strong (1948:179) 
used inflation and the more vertically directed pallial si¬ 
nus to separate C. singleyi (here C. product a) from other 
species, as well as lunule shape, which I do not find di- 
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Figure 1. Copy of Fischer-Piette & Vukadinovic’s (1972) figure 
4, showing the variability in outline of Cyclinella tenuis. 

agnostic. Subsequent couplets in their key used variable 
shape characters and non-diagnostic aspects of pallial si¬ 
nus form. In his key to the genus, Olsson (1961:262) used 
maximum size as the first couplet to separate C. singleyi 
from everything else. While true, this is a useless char¬ 
acter for small specimens. In his second couplet, variable, 
subjective shape characters were used. 

Some aspects of shell shape are of some importance in 
differentiating the three species. Fischer-Piette & Vuka- 
dinovic (1972) showed that the Caribbean C. tenuis has 
a significantly variable outline (Figure 1, a copy of their 
fig. 4). While C. subquadrata has a similarly variable 
outline, the other two eastern Pacific taxa are much less 
plastic, and differ in specific ways from C. subquadrata 
in spite of its variability. The most important shape char¬ 
acter proves to be the degree of inflation of the shell and 
of the beaks. Shell sculpture and the distinctness of the 
lunule are not useful characters, in spite of their mention 
in some species descriptions. Shell color is characteristic 
of one taxon. The hinge does not provide many signifi¬ 


cant characters, most elements varying within each spe¬ 
cies in similar ways; the direction of the posterior cardinal 
teeth is minimally helpful. Internally, the direction of the 
pallial sinus (defined by a line bisecting it) and the par¬ 
tially discontinuous anterior leg of the pallial sinus are 
distinct in one taxon. The position of the posterior ad¬ 
ductor muscle scar relative to the hinge plate also differs 
among the species. The size measurements made are 
shown in Figure 2. The most important differentiating 
characters are given in Table 1. 

TAXONOMIC DISCUSSION 
Cyclinella Dali, 1902 

Cyclinella Dali, 1902a:44. Type species (subsequent desig¬ 
nation: Dali. 3 902b:357): Dosinia ( Artemis ) tenuis Re- 
cluz, 1852:250-252. Recent, western Atlantic. 

Shell ovate; length generally equal to or slightly greater 
than height. Sculpture of fine commarginal striae. Lunule 
evident, weakly outlined; escutcheon absent. Pallial sinus 
short to moderate length, of medium width, and directed 
toward beaks, toward anterior adductor muscle scar, or 
between them. Three cardinal teeth in each valve; no lat¬ 
eral teeth; anterior cardinals thin; central cardinals of me¬ 
dium width to broad; posterior cardinals of medium width 
to thin, elongate, that in right valve bifid. With a deep pit 
of variable size on hinge plate near anterior end of liga¬ 
ment. 

The type species of this genus has generally been re¬ 
garded as having been established by original designation 
(as, for example. Keen, 1969:681). However, the wording 
in Dali (1902a:44) is ambiguous at best, and he included 
three species in the genus: C. tenuis (Recluz, 1852), C. 
subquadrata (Hanley, 1844), and his new C. singleyi. The 
type species was established as being the first of these 
only by the subsequent designation in Dali (1902b:357). 


Table 1. 


Key differentiating characters, size, and frequency of eastern Pacific Cyclinella 
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C. producta 
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C. subquadrata 
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Figure 2. Positions of measurements made of Cyclinella — 
length (I), height (h), and width (w). 

This genus, thus far known only from the Americas, is 
most similar to Dosittia Scopoli, 1777:399, differing from 
it in having thinner shells, lacking a lateral tooth in the 
left valve, and having less pronounced commarginal 
sculpture. Unlike some species of Dosittia, the lunule is 
shallow, and there is no escutcheon. Cyclinella is similar 
to Dosittia in having an oval shell, and the pallial sinuses 
of many species of Dosittia are also anterodorsally di¬ 
rected (Fischer-Piette & Delmas. 1967: for example, their 
pis. 13-15). 

Several nominal species of Cyclittella , as well as many 
species of Dosittia, were originally proposed in Artemis 
Conrad, 1832:20, a widely used misspelling of Arthemis 
Poli. 1791:252, 258, which is an objective synonym of 
the subgenus Dosittia (Pectnncnlus ) da Costa, 1778:183 
(Keen, 1969:680). (. Artemis is also non Kirby & Spence, 
1828, vol. 3:248, a butterfly genus.) 

Because species of Cyclittella have relatively thin 
shells, they require care in handling and packing. Many 
museum specimens have been cracked or broken by care¬ 
less handling. 

The anatomy of the western Atlantic Dosittia cottcett- 
trica (Born, 1778:58) was investigated by Castro Gueron 
& Santos Coelho (1989), who illustrated the fused si¬ 
phons of this species (their figs. 8, 9, p. 19). From dried 


animals in three eastern Pacific lots of Cyclittella su- 
bqnadrata , it is apparent that this genus also has fused 
siphons (Skoglund Collection, Bahia San Carlos, Sonora, 
Mexico; Skoglund Collection, Juncalito, Baja California 
Sur, Mexico; CAS 117652, Bahia de los Angeles, Baja 
California, Mexico). Based on dried specimens of Cycli¬ 
ttella , Dali (1903:1284) described the foot as being small, 
pointed, and triangular. 

Cyclittella has been placed in the subfamily Cyclininae 
Frizzell. 1936b:64 ! (as, for example. Keen, 1969:681). 
Harte (1998) demonstrated that the type genus of this 
subfamily, Cyclitta Deshayes, 1850:623, 2 is instead more 
likely to belong in the Chioninae Frizzell, 1936b:65, 1 and 
she suggested that Cyclittella might instead belong in ei¬ 
ther the Clementiinae Frizzell, 1936b: 64, 1 or the Tape- 
tinae Deshayes, 1853:4, 159, ex Gray ms. In contrast, I 
believe that a relationship to the Dosininae Deshayes. 
1853:3, 5, ex Gray ms, is more likely. In addition to the 
shared characters mentioned above, Cyclittella and Do¬ 
sittia share a deep pit on the hinge plate near the beaks. 
Dali (1902a, b) suggested a relationship of Cyclittella to 
the unique European type species of Mysia Lamarck, 
1818:543, M. intdata (Pennant. 1777:81 in quarto ed., p. 
95 in octavo ed., pi. 55, fig. 51, as Venus), the anatomy 
of which was discussed by Ansell (1961:509—511). Mysia 
also has an orbicular shape, a thin shell, and a dorsally 
directed pallial sinus. However, it has long, separate si¬ 
phons and only two cardinal teeth in the right valve. As 
a result, many authors have placed Mysia in the Petri - 
colidae (for example. Keen, 1969:689). Only the addition 
of anatomical and biochemical characters will resolve the 
question of the relationships among these genera. 

Cyclinella jadisi Olsson, 1961 

(Figures 3, 16) 

Cyclittella jadisi Olsson, 1961 

Olsson, 1961:264, 516, pi. 43, fig. 2; Keen, 1971:179, 180, 
fig. 429: Fischer-Piette & Vukadinovic, 1972.T47. 

Type material and locality: ANSP 218900, holotype; 
length, 61.7 mm; height, 59.1 mm: width, 26.6 mm (Fig¬ 
ure 3). UMML 30.11167, paratypes, 1 pair, 4 valves— 
pair, length, 67.9 mm; right valve, length, 70.1 mm; left 
valve, 62.5 mm; left valve, 41.3 mm; left valve, 36.6 mm. 
Palo Seco, Panama (9.0°N); Stewart Jadis, collector. 

Description: Shell ovate, length equal to or slightly 
greater than height (1/h = 1.0—1.1; n = 8); anterior end 
rounded; posterior end rounded to subtruncate; flattened 
(1/w = 2.3-2.7; mean. 2.5: n = 7); beaks low, not inflated. 


1 The earlier appearance of these family-group names in a 
1936 abstract (Frizzell, 1936a:415) are noinina nuda because 
there are no descriptions (ICZN Code Art. 13.1). 

2 The type species of Cyclina is Venus sinensis Gmelin. 1791: 
3285, by the subsequent designation of Dali (1902b:348). 
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Figure 3. Cyclinella jadisi Olsson, 1961. Holotype of C. jadisv, length=61.7 mm. 


Exterior surface with a thin, light tan periostracum; um- 
bones purplish brown, rarely white. Interior white, often 
pinkish tan dorsally. Anterior end of pallial line contin¬ 
uous, with a series of smaller scars above it; pallial sinus 
directed to between anterior adductor muscle scar and 
umbones; posterior adductor muscle scar positioned clos¬ 
er to hinge plate than in other species (Figure 16). Pos¬ 
terior cardinals straight. Length to 70.1 mm (UMML 
30.11167, a paratype). 

Distribution and habitat: From the head of the Gulf of 
California at Bahia Cholla, Sonora, Mexico (31.4°N) 
(Skoglund Collection), south to Playas and Salitro, Guay- 
as Province, Ecuador (2.7°S) (Skoglund Collection), from 
the intertidal zone to 31 m (mean 12.7 m; n = 15); the 
only bottom types noted on labels are sand and mud. This 
is the least common of the three eastern Pacific species; 
I have seen only 28 lots, including the types. 


Discussion: This species is sympatric with the more com¬ 
mon Cyclinella subquadrata throughout the Panamic 
province, although the two have rarely been obtained 
from the same station. It is most easily distinguished by 
its flatter shape and purple beaks. 

This species seems very similar to Cyclinella harrisi 
Palmer, 1927, described from the Springvale Miocene of 
Trinidad, which also has a flattened form (original mea¬ 
surements: 1 = 62 mm; h = 57 mm; w = 20 mm). Only 
a closed pair was figured by Palmer (1927). 

Cyclinella producta (Carpenter, 1856) 

(Figures 4, 5, 17) 

Cyclina producta Carpenter, 1856 

Carpenter, 1856:161; Carpenter, 1857a:284, 305; Romer, 
1860:159; Dali, 1902b:392 ( Cyclinella ); Keen, 1958: 
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138; Palmer. 1963:308, 394, pi. 64, figs. 10-13; Keen, 

1971:179, 180, fig. 430. 

Cyclinellci singleyi Dali, 1902 

Dali, 1902a:44; Dali, 1902b:392, 404, 411. pi. 15, fig. 3; 

Hoffstetter, 1952:30: Keen, 1958:138, 139, fig. 309: 

Olsson, 1961:264, 516, pi. 43, fig. 5, 5a; Keen. 1971: 

179, 180. fig. 432; Fischer-Piette & Vukadinovic, 1972: 

147. 

Type materials and localities: C. producta —BM(NH) 
19621112, holotype, pair; length, 40.4 mm; height, 40.1 
mm; width, 26.7 mm (Figure 4). Panama Bay, Panama 
(approximately 9.0°N); Thomas Bridges, collector. 

C. singleyi —USNM 108817, lectotype (here designat¬ 
ed), pair; length, 39.9 mm; height, 39.3 mm; width. 24.3 
mm (Figure 5). USNM 880621, paralectotype, pair; 
length, 36.7 mm. Delta of Rio Yaqui, Sonora, Mexico 
(27.7°N); J.A. Singley, collector. The lectotype selected 
is the largest specimen and that figured by Dali (1902b). 

Description: Shell subquadrate-ovate, length equal to or 
slightly greater than height (1/h = 1.0-1.1; n = 10); an¬ 
terior end sharply rounded; posterior end subtruncate; in¬ 
flated (1/w = 1.5-1.7; mean 1.6; n = 10); beaks inflated, 
prominent. Exterior surface of unworn specimens with a 
thin, tan periostracum. Interior white, sometimes with a 
light pink flush. Anterior end of pallial line composed of 
a series of mostly discontinuous scars; pallial sinus di¬ 
rected toward umbones. Posterior adductor muscle scar 
positioned well below hinge plate (Figure 17). Posterior 
cardinals curved ventrally. Length to 43.3 mm (ANSP 
155502; La Union, El Salvador). 

Distribution and habitat: Laguna Ojo de Liebre (Scam- 
mons), Pacific coast of Baja California Sur (27.8°N) 
(CAS 117653), into and throughout the Gulf of Califor¬ 
nia, to its head at Bahia Cholla, Sonora (31.4°N) (Sko- 
glund Collection), Mexico, south to Puerto Pizarro, Tum- 
bes Province, Peru (3.5°S) (UMML 30.11148, 30.11158, 
30.11162; LACM 72-84), and probably to Punta Picos, 
Tumbes Province, Peru (3.5°S) (UMML 30.1115, frag¬ 
ments). Aside from beach drift, all records are from in¬ 
tertidal zone mudflats. I have seen 70 lots, including the 
types. 

This species has been recorded from the late Pleisto¬ 
cene terraces at Newport Bay, Orange County, California 
(LACM 62-2; Kanakoff & Emerson, 1959:22). 

Discussion: It is surprising that workers have not rec¬ 
ognized the similarity of Carpenter's Cyclina producta to 
Dali's Cycliuella singleyi , particularly after its holotype 
was illustrated by Palmer (1963). 

Cyclinellci subquadrata (Hanley, 1844) 

(Figures 6-15, 18) 

Artemis subquadatra Hanley, 1844 

Hanley, 1844:11, pi. 15, fig. 39; 1856:357: Hanley, 1845: 

11-12: Reeve, 1850:pl. 3, fig. 15: Sowerby, 1852:661 


662, pi. 141, fig. 27; Deshayes, 1853:31 (Cyclina): Car¬ 
penter, 1857b:62-63; Romer, 1860:159; Pfeiffer. 1869: 
115-116, pi. 28. figs. 10-12: Dali, 1902b:391 (Cycli- 
nella ); Lamy, 1910:89; Bosworth, 1922:177, pi. 25, fig. 
15; Hertlein & Strong, 1948:180-181: Keen, 1958:138. 
139, fig. 310: Olsson, 1961:263. 528, pi. 55, fig. 2; 
Keen. 1971:179. 180, fig. 433; Fischer-Piette & Vuka¬ 
dinovic. 1972:141-146, figs. 7-12. 

Venus (Artemis) kroeyeri Philippi, 1847 

Philippi, 1847:87 (as “ kroyeri ”); Philippi, 1848:26 (= 78), 
pi. 7, fig. 9: Deshayes, 1853:32 (Cyclina): Hupe. 1854: 
338: Romer, 1860:159: Pfeiffer. 1869:116-117, pi. 31, 
figs. 1—3; Dali, 1902b:391 ( Cycliuella): Riveros-Zuniga 
& Gonzales Reyes, 1950:124-125; Soot-Ryen, 1957:8; 
Keen, 1958:136. 137. fig. 307; Fischer-Piette & Vuka¬ 
dinovic. 1972:144, 147. 

Artemis uiacilenta Reeve, 1850 

Reeve, 1850:pl. 9, fig. 51; Sowerby, 1852:662, pi. 154. fig. 
32; Deshayes, 1853:31-32 (Cyclina): Keen, 1971: 180 
(as possibly = Cycliuella subquadrata). 

Artheinis saccatci Gould, 1851 

Gould. 1851:91; Gould, 1853:396-397, pi. 15, fig. 2; Ad¬ 
ams, 1852a:400 (1852b:275) (as Artemis ”); Deshayes, 
1853:32 (Cyclina): Carpenter, 1857b:62 (as = C. sub¬ 
quadrata): Romer, 1860:159: Johnson, 1964:144; Ols¬ 
son. 1961:263-264, 513, 515. 516, pi. 40, fig. 6; pi. 42. 
fig. 4, 4a: pi. 43, figs. 4, 4a. 6, 6a; Keen, 1971: 179, 
180, fig. 431. 

Cycliuella galera Pilsbry & Olsson, 1941 

Pilsbry & Olsson, 1941:66. 78, 79. pi. 12, fig. 1, pi. 19, fig. 4. 
Cycliuella kroeyeri ulloaua Hertlein & Strong, 1948 
Hertlein & Strong. 1948:179-180, 197. pi. 2. figs. 5-7; 
Keen, 1958:137, fig. 307a; Olsson, 1961:264, 516, pi. 
43. fig. 3; Keen, 1971:180, 181, fig. 434; Fischer-Piette 
& Vukadinovic, 1972:147. 

Type materials and localities: A. subquadrata— BMNH 
1998196/1, lectotype (here designated); length, 35.1 mm; 
height, 32.1 mm; width, 16.8 mm (Figure 6). BMNH 
1998196/2, paralectotype; length, 26.4 mm. Santa Elena, 
Guayas Province, Ecuador (2.2°S); Hugh Cuming, collec¬ 
tor. Hanley (1845) gave a length of 44.5 mm. but this 
specimen has not been detected in the BMNH. The lec¬ 
totype selected is the larger of the two extant type spec¬ 
imens. 

V. (A.) kroeyeri —Lost. Not in the Museum fur Natur- 
kunde, Berlin (M. Galubrecht, e-mail, 4 May 1999), nor 
in the Museo Nacional de Historia Natural, Santiago, 
Chile (D. Frassinetti, e-mail, 24 August 1999). Philippi’s 
1848 figure is 27.6 mm in length (Figure 7). 4k Chile, 
Peru.” There are no subsequent records of Cycliuella 
from Chile; its occurrence there in the Recent fauna is 
unlikely, although the genus is known as a Pliocene or 
Pleistocene fossil at Mejillones, Antofagasta Province, 
Chile (23. l°S) (see below). The type locality is here clar¬ 
ified as being Paita, Piura Province, Peru (5.1°S), from 
where the species is known (CAS 117661). 

A. uiacilenta —Lost. The original figure measures 20 
mm in length (Figure 8). (Isla) Salango, Manabf Province, 
Ecuador (1.6°S); Hugh Cuming, collector. 
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Figures 4, 5. Cyclinella producta (Carpenter, 1856). Figure 4. Holotype of Cyclina producta; length = 40.4 mm. Figure 5. Lectotype 
of Cyclinella singleyi Dali, 1902; length — 39.9 mm. 







Page 354 


The Veliger, Vol. 44, No. 4 





8 


Figures 6-8. Cyclinella subquad rata (Hanley, 1844). Figure 6. Lectotype of Artemis subqaadrata; length, 35.1 mm. Figure 7. Figures 
of Venus {Artemis) kroeyeri Philippi, 1848, from Philippi (1848); length = 27.6 mm. Figure 8, Original figure of Artemis macilenta 
Reeve. 1850; length = 20 mm. 
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A. saccata —MCZ 169358, holotype, pair; length, 39.8 
mm; height, 36.6 mm; width, approximately 20.6 mm 
(Figure 9). The right valve is intact but cracked; the left 
valve is now missing its umbones and hinge. Mazatlan, 
Sinaloa, Mexico (23.2°N); Thomas P. Green, collector. 

C. galera —ANSP 13698, holotype, left valve; length, 

54.2 mm; height, 52.9 mm; width, approximately 12.5 
mm (Figure 10). Puerto Jama (as “Jame”), Manabi Prov¬ 
ince, Ecuador (0.2°S); Jama Formation; Pliocene. 

C. kroeyeri uUoana —CASGTC 06559, holotype, left 
valve; length, 77.5 mm; height, 73.9 mm; width, approx¬ 
imately 19.3 mm (Figure 11). CASGTC 065560, paraty- 
pe, left valve; length, 65.4 mm. CASGTC 065561, para- 
types; left valve, length, 29.7 mm; right valve, 22.9 mm. 
Bahia Santa Inez, Baja California Sur, Mexico (26.9°N), 
46 m, sand; Templeton Crocker Expedition station 143- 
D-4, April 13, 1936. 

Description: Shell variable in shape, ovate to subquad¬ 
rate, length equal to or slightly greater than height (l/h = 
1.0-1.1; n = 10); anterior end evenly to sharply rounded; 
posterior end rounded to subtruncate; posterior slope set 
off from central slope by a slightly raised ridge in some 
specimens; moderately inflated (1/w = 1.9-2.3; mean, 
2.0; n = 10); beaks only moderately inflated. Exterior 
surface with a thin, tan periostracum. Interior white. An¬ 
terior end of pallial line continuous, with a series of 
smaller scars above it; pallial sinus directed between an¬ 
terior adductor muscle scar and hinge. Posterior adductor 
scar positioned well below hinge plate (Figure 18). Pos¬ 
terior cardinals often curved ventrally (straight in some 
specimens). Length to 81.3 mm (LACM 152576; Cerro 
Azul, Lima Province, Peru; Figure 16). 

Distribution: From the east side of Isla Cedros, Baja Cal¬ 
ifornia (28.1°N) (LACM 71-92), into and throughout the 
Gulf of California, to its head at Golfo de Santa Clara, 
Sonora (31.7°N) (Skoglund Collection), Mexico, south to 
Cerro Azul, Lima Province, Peru (13.1°S) (LACM 
152576; Figure 16). Aside from beach drift, this species 
has been recorded from the intertidal zone to 75 m (mean 

29.2 m; n = 95). This is the most common species in 
collections; I have seen 169 lots, including the types. 

This species has been recorded from the late Pleisto¬ 
cene terraces at Newport Bay, Orange County, California 
(LACM 66-2; Kanakoff & Emerson, 1959:22); on a Pleis¬ 
tocene terrace at Mancora, Tumbes Province, Peru (Bos- 
worth, 1922:177); from the Pliocene or Pleistocene at 
Mejillones, Antofagasta Province, Chile (D. Frassinetti, 
e-mail, 24 August 1999); and from the Pliocene at Puerto 
Jama, Manabi Province, Ecuador (type locality of C. gal¬ 
era). The record of “ Cyclina near C. subquadrata ” from 
the Pleistocene of Barbados by Trechmann (1933:36, pi. 
4, fig. 4) is more likely to have been based on C. tenuis 
(Recluz, 1852). 

Discussion: After considerable sorting and resorting of 
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the available material, I have come to the conclusion that 
there is but a single taxon represented by the species 
names subquadrata, kroeyeri , macilenta, saccata , galera, 
and ulloana. Indeed, the original figures and the extant 
type material of these nominal taxa do not represent the 
extremes of the variability of this species. The types of 
A. subquadrata from Ecuador are small, typical speci¬ 
mens. The original figures of V. kroeyeri, presumably 
from Peru, are very similar. The original figure of A. ma¬ 
cilenta y also from Ecuador, depicts a specimen that is 
somewhat narrower anteriorly and expanded posterodor- 
sally, a morphology matched by available specimens. The 
type specimen of A. saccata , from Mexico, is a close 
match to the type material of A. subquadrata, and the 
type material of C. ulloana is simply a large specimen 
from the Gulf of California. The type specimen of the 
Ecuadorian Pliocene C. galera is thick, with a short an¬ 
terior end and an expanded posterodorsal margin, and is 
matched by a Recent specimen from Ecuador (Figure 14). 

Four additional specimens of this species are figured 
here to show the variability in shape exhibited by this 
species (Figures 12-15). Figure 12 is a typical specimen 
from the head of the Gulf of California, such as the type 
material of A. saccata and C. ulloana. Figure 13 is a 
large, oval specimen from Panama Bay among the ma¬ 
terial identified by Olsson (1961) as C. saccata. Figure 
14 is an Ecuadorian Recent specimen similar in shape to 
the Pliocene holotype of C. galera. Figure 15 is the south¬ 
ern record and size record of the species, a specimen with 
a subquadrate outline. 

The later-named western Atlantic Cyclinella tenuis 
(Recluz, 1852) is virtually identical to C. subquadrata 
and shows the same pattern of variation in outline. None 
of the characters that differentiate the three eastern Pacific 
taxa serves to differentiate them, and I have been unable 
to find other distinguishing characters. However, the 
western Atlantic form does not attain as large a size (larg¬ 
est specimen seen: CAS 117674; 41.5 mm; Ponta de 
Praia, Santos, Sao Paulo Province, Brazil). This relation¬ 
ship merits additional investigation. 

REJECTED RECORDS and RELATED SPECIES 

Artemis turgida Reeve, 1850 (pi. 9, fig. 53), was described 
from an unknown locality. A slip was later added to the 
holotype, BMNH 1998194, with a locality of “La 
Union or Conchagua, Central America, A. Salle." 
Based on a photograph supplied by the BMNH, this 
species was placed in Cyclinella by Fischer-Piette & 
Vukadinovic (1972:149-151, figs. 13-17). However, 
examination of the holotype, a pair (length, 28.8 mm; 
height, 26.7 mm; width, 14.9 mm), shows it to be a 
Dosinia, with an anterior lateral tooth in the left valve, 
a defined escutcheon, strong commarginal sculpture, 
and a large, deep pallial sinus. It is more likely that this 
specimen came from the lndo-Pacific province, because 
there is no similar eastern Pacific species of Dosinia. 
For example, based on the illustration, it seems very 
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Figures 9-11. Cyclinella subquadrata (Hanley, 1844). Figure 9. Holotype of Arthemis saccata Gould. 1851; length = 39.8 mm. Figure 
10. Holotype of Cyclinella galera Pilsbry & Olsson. 1941; length = 54.2 mm. Figure 11. Holotype of Cyclinella kroeyeri itlloana 
Hertlein & Strong, 1948; length = 77.5 mm. 
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Figures 12-15. Cyclinella subquadrata (Hanley, 1844). Figure 12. SBMNH 345458; Golfo de Santa Clara, Sonora, Mexico; ex 
Skoglund Coll.; intertidal mud; length = 49.8 mm. Figure 13. UMML 28-2260; Panama Bay at 8.4°N, 79.7°W, in 11-15 m, Panama; 
length = 71.2 mm. Figure 14. SBMNH 345459; Playas, Guayas Province, Ecuador; trawled; ex Skoglund Coll.; 71.2 mm. Figure 15. 
LACM 152576; Cerro Azul, Lima Province, Peru; length = 81.3 mm. 


similar to Dosinia ( Dosinellci) malzinii Fischer-Piette & 
Vukadinovic, 1972 (pp. 78, 79, pi. 14, figs. 9-13), de¬ 
scribed from New Caledonia. 

Artemis inflata Sowerby, 1852 (pp. 661, pi. 141, fig. 25), 
described from an unknown locality and figured only in 
external view. No type material has been located in the 
BMNH collection (J. D. Taylor, in Fischer-Piette & 
Vukadinovic, 1972:148), and it must be regarded as a 
nomen dubium because no diagnostic characters are 
available. 

Artemis tenuis Sowerby, 1852 (p. 661, pi. 141, fig. 22), was 
described from an unknown locality and figured only in 
external view. In his original description, Sowerby cited 
Reeve’s figure of Artemis turgida (see above). Type ma¬ 
terial has not been located in the BMNH collection. 
Two specimens in a lot labeled as possibly being type 
specimens (BMNH 19990484) are both larger than 
Sowerby’s 16.5-mm-long figure, and neither match it in 
shape. The larger (length, 22.2 mm) is a small individ¬ 
ual of the eastern Pacific Cyclinella producta (Carpen¬ 
ter, 1856), and the smaller (length, 20.7 mm) is a spec¬ 


imen of the European Mysia undata (Pennant, Mil). 
Under these circumstances, Artemis tenuis Sowerby 
must either be regarded as a synonym of Dosinia tur- 
gida (Reeve, 1850) or as a nomen dubium. [Because 
Sowerby’s monograph has not been precisely dated, it 
must be considered to have been issued on 31 Decem¬ 
ber; thus, even if A. tenuis Sowerby were considered to 
be a Cyclinella , it would not preoccupy C. tenuis (Re- 
cluz, 1852), which dates from 1 September.] 

Cyclina fragilis Romer, 1860 (pp. 160. 161), has been re¬ 
garded as a synonym of Cyclinella tenuis (Dali, 1902b: 
373; Fischer-Piette & Vukadinovic, 1972:139). The dis¬ 
tribution of C. tenuis was discussed by Boss & Wass 
(1970); it occurs from Virginia to Brazil. Wright & 
Moore (1970) studied aspects of its ecology and repro¬ 
duction. This species is also discussed by Palmer (1927: 
408, 409, pi. 24, figs. 3, 5, 18). 

Dosinia {Artemis) tenuis Recluz, 1852 (pp. 250-252, pi. 10, 
fig. 1, 1'), is the western Atlantic type species of Cy¬ 
clinella. The type specimen of this species is not present 
in the Museum d'Histoire Naturelle in Paris (P. Bouchet. 
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e-mail. 7 May 1999). The Museum d’Histoire Naturelle 
in Geneva holds a specimen that could possibly be the 
type, although it is slightly larger (length, 38.5 mm) 
than the originally stated dimensions (length, 35 mm), 
and it is not accompanied by any convincing documen¬ 
tation (Y. Finet, e-mail. 10 & 12 May 1999). 

Fischer-Piette & Vukadinovic (1972:148-149) speculated 
that Dosinia minor Deshayes, 1863 (p. 12, pi. 2, figs. 
1-3), described from Tile de La Reunion in the Indian 
Ocean, might be a Cyclinella. It is more likely that it 
was correctly placed in Dosinia in the first place, par¬ 
ticularly given its broad, elongate anterior hinge plate. 

Fischer-Piette & Vukadinovic (1972:149) allocated Lucina 
elegans H. Adams, 1871 (p. 791), to Cyclinella. This 
species, described from the Red Sea, has proven instead 
to be a synonym of Wallucina erythraea (Issell, 1869: 
84-85, pi. 1, fig. 9, as Lucina) (Oliver, 1992:98, pi. 20, 
fig. 3a, b). Lucina elegans was allocated to Cyclina and 
reported from southeast Asia by Lynge (1909:251-252, 
pi. 5, figs. 14. 15). Lynge’s record may be based on 
some other lucinid, his illustration shows an orbicular 
shell with fine radial sculpture. 

FOSSIL TAX A of CYCLINELLA 

There are several names for fossil Cyclinella, particularly 
from Miocene strata. Given the variability in shape of the 
Recent C. tenuis and C. subquadrata , it seems likely that 
there remain more names than species, even with the syn¬ 
onymies that have thus far been suggested. 

Cyclinella cyclic (Guppy, 1866:582, 590, pi. 26, fig. 15a, b; 
as Dosinia) is widely reported in the Miocene of the 
Caribbean. Cyclinella gatunensis Dali, 1903:1285, pi. 
52, fig. 18; C. cyclia domingensis Pilsbry & Johnson, 
1917:200 (see also Pilsbry, 1922:424, 435, pi. 47, fig. 
8); and C. venezuelana H. K. Hodson, in F Hodson et 
al., 1927:59, pi. 34, figs. 3, 4, have been regarded as 
synonyms (Maury, 1925:151-153, pi. 26, fig. 4; Wood¬ 
ring, 1982:696-697, pi. 120, figs. 18, 19; pi. 123, figs. 
3, 4) (see also Palmer, 1927:405-407; 1929:pl. 24, figs. 
2, 7, 12, pi. 25, figs. 6, 7, 15, 16). 

Cyclinella falconensis H. K. Hodson, in F. Hodson et al., 
1927:59, 148, pi. 34, fig. 2, was described from the 
Oligocene and Miocene of Venezuela. 

Cyclinella plasiatenuis Woodring, 1925:158-159, 219, pi. 
21, figs. 10, 11, was described from the Bowden Mio¬ 
cene of Jamaica (see also Palmer, 1927:408; 1929:pl. 
24, figs. 1,4). 

Cyclinella subquadrata quitana Olsson, 1922:243, 287, pi. 
31, fig. 8, was described from the Gatun Miocene of 
Costa Rica (see also Palmer, 1927:408; 1929:pl. 25, fig. 
3). 

Cyclinella beteyensis Olsson, 1922:242-243, 287, pi. 31, fig. 
2, was described from the Gatun Miocene of Costa 


Rica, and subsequently recorded from Panama (Olsson, 
1964:59, 213, pi. 6, fig. 9) (see also Palmer, 1927:407; 
1929:pl. 25, fig. 8). 

Cyclinella liarrisi Palmer, 1927:407-408; 1929:pl. 45, figs. 
6, 7, was described from the Springvale Miocene of 
Trinidad. 

Acknowledgments. I appreciated the help of the following cu¬ 
rators, other personnel, and their institutions, who made speci¬ 
mens, literature, and information available: Adam J. Baldinger 
and Kenneth J. Boss, Museum of Comparative Zoology, Harvard 
University, Cambridge, Massachusetts, USA; Philippe Bouchet 
and Philippe Maestrati, Museum National d’Histoire Naturelle, 
Paris, France; Yves Finet, Museum d’Histoire Naturelle, Geneve, 
Switzerland; Daniel Frassinetti C., Museo Nacional de Historia 
Natural, Santiago, Chile; Raye Germon, Tyjuana Nickens, and 
Thomas Waller, National Museum of Natural History, Washing¬ 
ton, DC, USA; Ned Gilmore, of the Academy of Natural Sci¬ 
ences, Philadelphia, Pennsylvania, USA; Matthias Glaubrecht, 
Museum fur Naturkunde, Humboldt-Universitat, Berlin, Germa¬ 
ny; Lindsey Groves, Daniel Geiger, and James H. McLean, Nat¬ 
ural History Museum of Los Angeles County, Los Angeles, Cal¬ 
ifornia, USA; Elizabeth Kools and Peter Roopmarine, Depart¬ 
ment of Invertebrate Zoology and Geology, California Academy 
of Sciences, Golden Gate Park, San Francisco, California, USA; 
Cecilia Osorio R., Departmento de Ciencias Ecologicas, Univ- 
ersidad de Chile, Santiago, Chile; Joan Pickering and Kathie 
Way, The Natural History Museum, London, England, UK; Paul 
Valentich Scott, Santa Barbara Museum of Natural History, Santa 
Barbara, California, USA; Nancy Voss, University of Miami, Mi¬ 
ami, Florida, USA; and Karen Wetmore, Museum of Paleontol¬ 
ogy, University of California, Berkeley, California, USA. Kirstie 
L. Kaiser and Carol Skoglund generously made available mate¬ 
rial or information from their collections. I received some advice 
from Mary Ellen Harte and Richard E. Petit. Sharon Williams 
helped to prepare the plates. I acknowledge valuable comments 
on the manuscript by Barry Roth, Peter Roopnarine, and one 
anonymous reviewer. 

LITERATURE CITED 

Adams, C. B. 1852a. Catalogue of shells collected at Panama, 
with notes on synonymy, station and habitat,. . .. Annals of 
the Lyceum of Natural History of New York, 5:229-549. 
[reprinted: C. B. Adams (1852b)] 

Adams, C. B. 1852b. Catalogue of Shells Collected at Panama, 
with Notes on Their Synonymy, Station, and Geographical 
Distribution. Craighead: New York, viii + 344 pp. 

Ansell, A. D. 1961. The functional morphology of the British 
species of Veneracea (Eulamellibranchia). Journal of the 
Marine Biological Association of the United Kingdom 
41(2):489—151. 

Bernard, F. R. 1983. Catalogue of the living Bivalvia of the 
eastern Pacific Ocean: Bering Strait to Cape Horn. Canadian 


<- 


Figures 16-18. Diagrammatic internal views of eastern Pacific species of Cyclinella , showing hinge, pallial sinus, 
and adductor muscle scars. Figure 16. Cyclinella jadisi; SBMNH 345460; Bahia San Carlos, Sonora, Mexico; 15- 
30 m; length = 39.4 mm. Figure 17. Cyclinella producta; SBMNH 345461; Bahia Cholla, Sonora, Mexico; ex 
Skoglund Coll.; intertidal zone; length = 37.6 mm. Figure 18. Cyclinella subcpiadata; CAS 1 17637; Guaymas, 
Sonora, Mexico; dredged; 50.0 mm. 







Page 360 


The Veliger, Vol. 44, No. 4 


Special Publication of Fisheries and Aquatic Sciences 61: 
viii T 102 pp. 

Born, I. 1778. Index Rerum Naturalium Musei Caesarei Vin- 
dobonensis, pars I. Testacea. . . . Vindobonae: Krausiana. 
[xlii] + 458 + [80] + [2] pp., 1 pi. 

Boss, K. J. & M. L. Wass. 1970. Northward range extension of 
Cyclinella tenuis Recluz. The Nautilus 83(3): 112-113. 

Bosworth, T. O. 1922. Geology of the Tertiary and Quaternary 
Periods in the North-West Part of Peru, with an Account of 
the Palaeontology by Henry Woods, . . ., T. Wayland 
Vaughan, . . ., & J. A. Cushman, . . ., and Others, with Maps 
and Numerous Illustrations. MacMillan & Company: Lon¬ 
don xxii + 434 pp., 26 pis., 11 fold-out maps and charts. 

Carpenter, P. P. 1856. Description of new species of shells col¬ 
lected by Mr. T. Bridges in the Bay of Panama and its vi¬ 
cinity, in the collection of Hugh Cuming, Esq. Proceedings 
of the Zoological Society of London for 1856[24](310-311): 
159-166. 

Carpenter, P. P. 1857a. Report on the present state of our knowl¬ 
edge with regard to the Mollusca of the west coast of North 
America. Report of the British Association for the Advance¬ 
ment of Science, 26[for 1856]: 159-368 + 4 pp., pis. 6-9. 

Carpenter, P. P. 1857b. Catalogue of the Collection of Mazatlan 
Shells, in the British Museum: Collected by Frederick Rei- 
gen. British Museum: London, xii + 552 pp. [some as i-iv 
+ ix-xvi] [also published simultaneously as “Catalogue of 
the Reigen Collection of Mazatlan Mollusca, in the British 
Museum.” Oberlin Press: Warrington, viii + xii + 552 pp.] 
[reprinted: Paleontological Research Institution, 1967] 

Castro Gueron, C. De O. & A. C. Santos Coelho. 1989. Con- 
sidera^oes taxonomicas e morfologia de Dosinia ( Dosinia ) 
concentrica (Born, 1778) (Mollusca, Bivalvia, Veneridae). 
Rio de Janeiro, Boletim do Museu Nacional, Zoologia (n.s.) 
334:19 pp. 

Conrad, T. A. 1832-1837. Fossil Shells of the Tertiary Forma¬ 
tions of North America, Illustrated by Figures Drawn on 
Stone, from Nature. Dobson: Philadelphia, viii + 9-56 pp., 
18 pis., 1 map (p. 20, pi. 6, Oct. 1832). 

Da Costa, E. M. 1778. Historia Naturalis Testaceorum Britan- 
niae, or the British Conchology; Containing the Descriptions 
and Other Particulars of Natural History of the Shells of 
Great Britain and Ireland: Illustrated with Figures. In En¬ 
glish and French. The author: London, xii + 254 + [x] pp., 
17 pis. 

Dall, W. H. 1902a. New species of Pacific Coast shells. The 
Nautilus 16(4):43-44. 

Dall, W. H. 1902b. Synopsis of the family Veneridae and of the 
North American Recent species. Proceedings of the United 
States National Museum 26(1312):335-412, pis. 12-16. 

Dall, W. H. 1903. Contributions to the Tertiary fauna of Florida, 
with especial reference to the silex beds of Tampa and the 
Pliocene beds of the Caloosahatchie River, including in 
many cases a complete revision of the generic groups treated 
of and their American species. Part VI. Concluding the 
work. Transactions of the Wagner Free Institute of Science 
of Philadelphia 3(6):xiv + 1219-1654, pis. 48-60. 

Deshayes, G. P. 1850 [1839-1858]. Traite Elementaire de Con- 
chyliologie avec les Applications de cette Science a la Geo- 
logie. Masson: Paris. l:xii + 368 + 824 pp., 6 fold-out 
tables; 2:384 pp.; Atlas:80 + xi pp., 132 pis. (vol. 1 (2): 129— 
824, 1850). 

Deshayes, G. P. 1853. Catalogue of the Conchifera or Bivalve 
Shells in the Collection of the British Museum. Part I. Ve¬ 


neridae, Cyprinidae and Glauconomidae. London: British 
Museum. 216 pp. 

Deshayes, G. P. 1863. Catalogue des Mollusques de File de la 
Reunion (Bourbon). Dentu: Paris. 144 pp., pis. 28-41. [=1- 
14] 

Fischer-Piftte, E. & D. Delmas. 1967. Revision des mollusques 
lamellibranches du genre Dosinia Scopoli. Memoires du 
Museum National d'Histoire Naturelle (A-Zoologie)(n.s.) 
47(1):91 pp., 16 pis. 

Fischer-Piette, E. & D. Vukadinovic. 1972. Suite des revisions 
des Veneridae (Moll. Lamellibr.). Chioninae, Samaranginae 
et complement aux venus. Memoires du Museum National 
d'Histoire Naturelle (A—Zoologie)(n.s.)106:186 pp., 22 pis. 

Frizzell, D. L. 1936a. Classification of veneracean pelecypods. 
Proceedings of the Geological Society of America for 1935: 
415. 

Frizzell, D. L. 1936b. Preliminary reclassification of veneracean 
pelecypods. Bulletin du Musee Royal d'Histoire Naturelle 
de Belgique 12(34):84 pp. 

Gmelin, J. F. 1791. Caroli a Linne . . . Systema Naturae per Reg- 
na Tria Naturae . . . editio decima tertia. acuta, reformata 
1(6):3021-3910. Beer:Leipzig. 

Gould, A. A. 1851. Descriptions of a number of California 
shells, collected by Maj. William Rich and Lieut. Thomas 
P. Green, United States Navy,. . . . Proceedings of the Boston 
Society of Natural History 4(4):87-93. 

Gould, A. A. 1853. Descriptions of shells from the Gulf of Cal¬ 
ifornia and the Pacific coasts of Mexico and California. Bos¬ 
ton Journal of Natural History 6(3):374-408, pis. 14-16. 

Guppy, R. J. L. 1866. On the relations of the Tertiary formations 
of the West Indies. Quarterly Journal of the Geological So¬ 
ciety of London 22(4):570-590, pi. 26. 

Hanley, S. C. T. 1844. 1856 [1842-1856]. An Illustrated and 
Descriptive Catalogue of Recent Bivalve Shells. Williams & 
Norgate: London, xviii + 392 + 24 pp., pis. 9-24 (pi. 15, 
p. 11 of pi. expl., 1844; p. 357, 1856). 

Hanley, S. C. T. 1845. Descriptions of three new species of 
shells belonging to the genus Artemis. Proceedings of the 
Zoological Society of London for 1845[ 13]( 143): 11-12. 

Harte, M. E. 1998. Is the Cyclininae a monophyletic subfamily 
of Veneridae (Bivalvia)? Malacologia 40(l-2):297-304. 

Hertlein, L. G. & A. McC. Strong. 1948. Eastern Pacific ex¬ 
peditions of the New York Zoological Society. XXXIX. 
Mollusks from the west coast of Mexico and Central Amer¬ 
ica. Part VI. New York Zoological Society, Zoologica 33(4): 
163-198. 2 pis. 

Hodson, E, H. K. Hodson & G. D. Harris. 1927. Some Vene¬ 
zuelan and Caribbean mollusks. Bulletins of American Pa¬ 
leontology 13(49): viii + 160 pp., 40 pis. 

Hoffstetter, R. 1952. Moluscos subfosiles de los estanques de 
sal de Salinas (Pen. de Santa Elena, Ecuador). Comparacion 
con la fauna actual del Ecuador. Quito, Ecuador, Boletfn del 
Instituto de Ciencias Naturales 1(1 ):3—79. 

Hupe, L. H. 1854-1858. Moluscos in C. Gay, Historia Fisica y 
Politica de Chile, . . . Fauna Chilena. Zoologia, Vol. 8: 499 
pp, 1854. Gay: Paris & Museo de Historia Natural de San¬ 
tiago: Santiago, Chile:. Atlas, Vol. 2: [8] [Malacologia] + 6 
[Conquiliologia] pis.. 1858 [as “1854”]. Thunot: Santiago, 
Chile. 

Issel, A. 1869. Malacologia del Mar Rosso. Biblioteca Mala¬ 
cologia: Pisa, xi + 387 pp., 5 pis., 1 map. 

Johnson, R. I. 1964. The Recent Mollusca of Augustus Addison 
Gould. Bulletin of the United States National Museum 239: 
182 pp., 45 pis. 






E. V. Coan. 2001 


Kanakoff, G. P. & W. K. Emerson. 1959. Late Pleistocene in¬ 
vertebrates of the Newport Bay area, California. Contribu¬ 
tions in Sciences of the Los Angeles County Museum 31: 
47 pp. 

Keen, A. M. 1958. Sea Shells of Tropical West America; Marine 
Mollusks from Lower California to Colombia. 1st ed. Stan¬ 
ford University: Stanford, California, xii 4- 624 pp., 10 pis. 
[repr.: 1960] 

Keen, A. M. 1969. Superfamily Tellinacea. Pp. 613-639, in L. 
R. Cox et al.. Part N [Bivalvia], Mollusca 6. Vols. 1 and 2: 
xxxvii + 952 pp. In R. C. Moore, ed.. Treatise on Inverte¬ 
brate Paleontology. Geological Society of America & Uni¬ 
versity of Kansas: Lawrence, Kansas. 

Keen, A. M. 1971. Sea Shells of Tropical West America; Marine 
Mollusks from Baja California to Peru. 2nd ed. Stanford 
University: Stanford, California, xiv 4 1064 pp., 22 pis. 
[reprinted, 1984, with only 12 pis.] 

Kirby, W. & W. Spence. 1828. An Introduction to Entomology; 
or. Elements of the Natural History of Insects, with Plates, 
ed. 5. Longman, Hurst, Rees, Orme & Brown: London. 4 
vols. 

Lamarck, J. B. P. A. de M. de. 1818. Histoire Naturelle des 
Animaux sans Vertebres, . . . Vol. 5. Verdiere, Deterville & 
chez P auteur: Paris. 612 pp. 

Lamy, E. 1910. Mollusques marins recuellis par M. le Dr. Rivet 
a Payta (Perou). Mission du Service de PArmee pour la 
mesure d’un arc de Meridien Equatorial en Amerique Sud 
sous le control scientifique de l’Academie des Sciences. 
1899-1906. Vol. 9 [Zoologie] (3-Mollusques, annelides oli- 
gochetes):C79-91. Gauthier-Villars:Paris. 

Lynge, H. 1909. The Danish expedition to Siam 1899-1900. IV. 
Marine Lamellibranchiata. Kongliga Dansk Videnskabernes 
Selskabs Skrifter (Naturvidenskabelig og Mathematisk Af- 
delig)(7)5(3):97-299, 5 pis., 1 map. 

Maury, C. J. 1925. A further contribution to the paleontology 
of Trinidad (Miocene horizons). Bulletins of American Pa¬ 
leontology 10(42): 153-404 [=1-252], pis. 1-43 [=12-54]. 

Oliver, P. G. 1992. Bivalved Seashells of the Red Sea. National 
Museum of Wales: Cardiff, Wales & Hemen: Wiesbaden. 
330 pp. 

Olsson, A. A. 1922. The Miocene of northern Costa Rica with 
notes on its general stratigraphic relations. Bulletins of 
American Paleontology 9(39)[1]:1-168 [=173-340]; [2]: 
169-309 [=341-481]. 32 [=4-35] pis. 

Olsson, A. A. 1961. Mollusks of the Tropical Eastern Pacific 
Particularly from the Southern Half of the Panamic-Pacific 
Faunal Province (Panama to Peru). Panamic-Pacific Pele- 
cypoda. Paleontological Research Institution: Ithaca, New 
York 574 pp., 86 pis. 

Olsson, A. A. 1964. Neogene mollusks from Northwestern Ec¬ 
uador. Paleontological Research Institution: Ithaca, New 
York. 256 pp., 38 pis. 

Palmer, K. E. H. v. W. 1927-1929. The Veneridae of eastern 
North America, Cenozoic and Recent. Palaeontographica 
Americana 1(5):209-517 [ = 1-310], 1927; pis. 32-76 [=1- 
45], 1929. 

Palmer, K. E. H. v. W. 1963. Type specimens of marine Mol¬ 
lusca described by P. P. Carpenter from the west coast of 
Mexico and Panama. Bulletins of American Paleontology 
46(211):285-408, pis. 53-70. 

Pennant, T. 1777. British Zoology, 4th ed., Vol. 4: Crustacea. 
Mollusca. Testacea. White: London. 154 4 2 pp., 93 pis. 
(octavo ed.); 136 pp., 93 pis. (quarto ed.) 

Pfeiffer G. C. 1869 [1841-1872]. Die Familie der Venusmus- 


Page 361 


cheln. Veneracea. Lucinen. Galateen. Corbis. Systematisches 
Conchylien-Cabinet von Martini und Chemnitz 11(1 ):302 
pp., 42 pis. Bauer & Raspe: Niirneberg (pp. 1-32, pis. 1-3, 
5-15 by H, C. Kuster; pp. 57-160, pis. 25-34, 1869, Pfeif¬ 
fer). 

Philippi, R. A. 1843-1849. Venus. Abbildungen und Beschrei- 
bungen Neuer oder Wenig Gekannter Conchylien, . . . 1(2): 
39-42, pi. 1 (March 1843); 1 (5):127-129, pi. 2 (April 1844); 
1(7): 175-178, pi. 3 (1844); 2(2):61-63, pi. 4 (Nov. 1845); 
2(4): 107-110, pi. 5 (Aug. 1846); 2(5): 151-152, pi. 6(1846); 
3(3):75-78, pi. 7 (Feb. 1848); 3(4):21-25, pi. 8 (Jan. 1849); 
3(5):59-61, pi. 9 (1849); 3(6):81-84, pi. 10 (1849) (also 
numbered pp. 1-40) Fischer: Cassell. 

Philippi, R. A. 1847-1848. Testaceorum novorum ccnturia. Zeit- 
schrift fur Malakozoologie 4(5):71-77 (May 1847); (5):84- 
96 (June); (7): 113—127 (Aug.); 5(1): 13—16 (Jan. 1848); (20): 
17-27 (Feb.). 

Pilsbry, H. A. 1922. Revision of W. M. Gabb’s Tertiary Mol¬ 
lusca of Santo Domingo. Proceedings of the Academy of 
Natural Sciences of Philadelphia 73(2):305-436, pis. 16-47. 

Pilsbry, H. A. & C. W. Johnson. 1917. New Mollusca of the 
Santo Domingo Oligocene. Proceedings of the Academy of 
Natural Sciences of Philadelphia 69(2): 150-202, pis. 16-47. 

Pilsbry, H. A. & A. A. Olsson. 1941. A Pliocene fauna from 
western Ecuador. Proceedings of the Academy of Natural 
Sciences of Philadelphia 93:1-79, pis. 1-19. 

Poll G. S. 1791. Testacea Utriusque Siciliae Eorumque Historia 
et Anatome Tabulis Aeneis Illustrata ... 1: [iv] + x + 90 
+ 50 + 1 + 1-74 4- 1 + lxxiii pp., 18 pis. ex Regio: Parmae. 

Recluz, C. A. 1852. Description de coquilles nouvelles. Journal 
de Conchyliologie 3(3):249-257. pi. 10. 

Reeve, L. A. 1850. Monograph of the genus Artemis in L. A. 
Reeve, (ed), Conchologia Iconica; or, Illustrations of the 
Shells of Molluscous Animals 6:10 pis. 

Riveros-Zuniga, F. & J. Gonzales Reyes. 1950. Catalogo des- 
criptivo de veneridos Chilenos. Universidad de Chile, Es- 
tacion de Biologia Marina, Revista de Biologia Marina 2(2/ 
3): 117-160. 

Romer, E. 1860. Beschreibung neuer Venus- Arten. Malazoolo- 
gische Blatter 7(4): 148-165. 

Scopolj. J. A. Mil . Introductio ad Historiam Naturalem Sistens 
Genera Lapidum, Plantarum, et Animalium Hactenus Dec- 
tecta, Caracteribus Essentialibus Donata, in Tribus Divisa, 
Subinde ad Leges Naturae. Gerle: Prague. [8] + 506 + [34] 
pp. (Mollusca, pp. 386-400). 

Soot-Ryen, T. 1957. On a small collection of pelecypods from 
Peru to Panama. Lunds Universitets Crsskrift (n.f.)(2)53( 10): 
1 - 12 . 

Sowerby, G. B., ii. 1852. Monograph of the genus Artemis in G. 
B. Sowerby, II (ed.). Thesaurus Conchyliorum; or. Mono¬ 
graphs of Genera of Shells 2(13):655-677, pis. 140-144. 

Trechmann, C. T. 1933. The uplift of Barbados. Geological 
Magazine 70(823): 19-47, pis. 3, 4. 

Woodring, W. P. 1925. Miocene Mollusks from Bowden, Ja¬ 
maica. Pelecypods and scaphopods. Carnegie Institution of 
Washington, Contributions to the Geology and Palaeontol¬ 
ogy of the West Indies, v + 222 pp., 28 pis. 

Woodring, W. P. 1982. Geology and paleontology of Canal Zone 
and adjoining parts of Panama. Description of Tertiary mol¬ 
lusks (pelecypods: Propeamussiidae to Cuspidariidae; addi¬ 
tions to families covered in P 306-E; additions to gastropods: 
cephalopods). United States Geological Survey Professional 
Paper, 306F: iv + 541-759, pis. 83-124. 

Wright, P. B. & H. B. Moore. 1970. A contribution to the ecol¬ 
ogy of Cyclinella tenuis (Mollusca: Bivalvia). Bulletin of 
Marine Science 30(3):793-801. 






